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[57] ABSTRACT 

An endovascular calheter foi use in FTA, PTCA and otlier 
endovascular procedures has a bifurcated distal end with two 
branches. Each catheter branch may be guided into a sepa- 
rate vessel branch, and endovascular devices such as 
balloons, stents, stent grafts, or grafts may be precisely 
deployed in bifurcated vessels. Separate endovascular 
devices may be deployed in either vessel branch or the 
vessel trunk or an Integral device may be simultaneously 
deployed in both branches and the trunk. 

12 Cbdms, 6 Drawing Sheets 
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BIFURCATED ENDOVASCULAR CATHETER i<s end with the diseased vessel segmeots. The huinan 

vascular tree is far from unifcmn in structure and each 

BACKGROUND OF THE INVENTION procedure is a unique experience requiring considerable 

Thefie.doftheinventi..isendov.^^ . S^^Z^£'XS^7T^^ 

to dehver device such as balloons to recanahze vessels or 5 ^ ^ naffowing, anatomy and 

to place and deploy endovascular grafts « stents within the ^rasculature configuration. 

"^^^^ Endovascular procedures are even more challenging 

Percutaneous transluminal coronary angioplasty (PTCA) diseased section occurs at a bifiircation in the 

and percutaneous transUunlnal angioplasty (VTA), procc^ ^^^^ j,^ example, significant sized and important side 

dures for treating a patient having a stenosis (constricted), or brandies have wesented serious difficulties in the angio- 

occluded blood vessel region in a coronary a: peripheral .^^ procedure because closure of a significant sized side 

artery, have become widely accepted ther^utic altcniaUves branch, which suppUes a significant amount of blood to an 

to coronary and paipheral arterial bypass surgery for many ^ ^ ^^^^^ ^ ^ i„ 10-20% of cases during 

patients. PTCA and FTA increase the vessel lumen by racial ^^apl,^ of fte adjacent main branch. This is because a 

expansion of the plaque or crthcr pathology which causes the ^ ^^^^^ effectively enter and open these side 

stenosis or occlusion through "controUed" tearing of Ae branches, as well as keep open the main vessel even when 

vessel lining. The principal advantage of the PTCA or FTA techniques such as the 'Tdssing" balloon, or double wire 

procedure ovtr other surgical |»-ocedures is its ability to technique are used. These difficulties occur in any area 

enlarge the nanowed vessel or recanaHze the ocdudcd ^^^j branching occurs along a bend in an 

vessel at a lower or reduced mtHbidity and mortality. It often ^^^^^^^ Difficulties are typically encountered, for example, 

eliminates die immediate post-opCTative discomforts asso- ^^^^ ^ ^ coronary 

dated with coronary or pcrijAeral bypass surgMy. reducmg extracranial carotid artciy bifurcation, as wcU as 

hospital costs, and more r^idly returning tiie patient to w«k bifurcation of the abdominal aorta into the right and left 

or allowing performance of activities of daily life. ^ .^^^ arttries, the origin of a brachiocephaUc vessel from fee 

Many different calhrter structures have been designed to transverse aorta, and the origin of the renal arteries from fee 

deliver balloons and/« devices through fee vessel lumen to abdominal aorta. 

fee diseased vessel segment. An entry needle is used to gain ^ , number of ditBcultics encountered during 

access to a vessel percutaneously or directly if fee vessel is angioplasty at a vessel bifurcation. First when atten^g to 

exposed by a small incision. A guide wire is introduced. A ^ perform a dilatation in one of fee branches of fee bifurcated 

sheafe is placed into fee arterial (or venus) access site. The y^ssd, fee inflation of fee balloon may cause closure or 

guide wire is fed through fee vasculature to fee diseased nairowing of the ofeer adjacent branch. In order to prevent 

vessel and feen across toe diseased vessel segment Ahdlow ^ occurrence, the "kissing balloon" technique has been 

catheter is feen introduced and fed over fee guide wire until developed. Wife feis technique, two independent and scpa- 

iU distal end reaches fee diseased vessel segment The rate balloon dilatation cafeeta-s introduced tfirough fee same 

cafcetcrmay carry aballoon or distensible distal segment on ^ different guide cafeeters arc used, side-by-side, wie 

its end, whidi is feen inflated through a separate lumen balloon extending into one tsanch rf fee bifurcation and fee 

inside fee cafeetcr to expand outward against fee vessel wall baUoon extending into fee ofeer branch of fee bifur- 

and dilate it This method is used, for example, to treat cation. If fee dilatation of tee stenosed tranch causes fee 

coronary stenoses and other vascular obstructions. ^ jo become constricted, fee balloon in that ofeer 

Anofeer conunonly used procedure uses a cafeetar to branch can also be inflated to prevent closure of that ofeer 

deliva a stent to fee diseased vessel segment In feis bandi. In other variations of fee technique, fee two balloons 

procedure, fee stent is transpcnted on fee end of fee cafeetcr jj^y be inflated sequentially or simultaneously so as to keep 

to fee diseased vessel and fee stent is dq>loyed by self- bote branches open. Typically, in such an arrangement, fee 

expansion. baUoon expansion, feermal memory or some jvoximal ends of fee balloons are disposed within fee 

other DKdianism. The stent elands outward against fee common trunk and fedr laoximal ends touch <x "kiss". This 

interior of fee vessel wall to dilate fee vessel and serve as a method and fee af^arams used to perform it are descrilied in 

vessel infrastnicture which will maintain fee dilated lumen u.S. Pat Nos. 4.896,670 and 5.143,093. Variations on this 

size after the cafeetcr is withdrawn. method which enqiloy a single catheter are described in U.S. 

A variety of devices have been used as intraluminal stents: » Pat Nos. 4.413,989 and 5,413,581. The '989 patent dis- 

"coiled" stainless steel springs, helical wound coil springs, closes a "Y" sh^ied balloon transported on fee end of a 

expandable stainless steel woven or zig-zag pattern single cafeeter, and fee '581 patent discloses a separate 

structures, stainless steel expandable structures, biodegrad- guide wire feat can be ileployed into one vessel branch so as 

able or synfeetic non-reabscobable stnicturB, or structures to protect it or allow subsequent insertion of anofeer balloon 

formed wife materials having a feermal "memory". They all 53 cafeeter while fee ofeer vessel branch is dilated using a 

deploy in a circular cylindrical shape and are sized for fee baUoon. 

puticular diseased vessel In anofeer treatment mefeod, two guide wires are 

A graft, is a conduit constructed of synfeetic material or introduced, again percutaneously through one guide 

fitim veins or arteries. It is usually impermeable or semi- cafeeter, and in such a way feat fecy separate in front of fee 

permeable and becomes impermeable when implanted in fee co ramification. On the one guide wire, a so-called "monorail" 

body. Therefore, a graft can rqilace a section of diseased cafeeter is first introduced into one branch of fee ramifica- 

(stenotic, occluded or aneurysinal) vasculature. tion. The stricture site in this branch is dilated using fee 

The precise positioning of fee balloon, stent or graft baUoon of fee cafeeter, and the cafeeter is feereafio' com- 

within fee diseased vessel is critical to fee success of fee pletdy withdrawn. On fee ofeer guide wire, anofeer baUoon 

procedure. Considerable time may be required by fee sur- 6S dilatation cafeeter is now introduced into fee ofeer brandi of 

geon or interventioiiist to guide fee cafeeter into the proper fee ramification, and fee stricture in this ofeer branch is 

vessel and precisely aUgn the endovascular device carried on dilated. This technique may be sequential (as previously 
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stated) or both balloons may be insetted to peimit slniulta- body is positioned in the vessd trunk. An integral balloon, 
neous inflation, Both methods enable dilation of both stent or infant may thus be dq>loycd over the entire vessel 
ramifications, continued access to both ramifications, and wall, proxhiul and distal to its bifurcation, 
use of a small bore guide catheter. The foregoing and other objects and advantages of the 
Another challenge presented at a bifurcated vessel is the * invention will appear from the following description. In the 
need fcB- highly accurate placement of an endovascular description, reference is made to the accon9>anying draw- 
device. This is particularly inqxirtant when placing a stent ings which form a part hereof, and in which there is shown 
covtred stent stent graft or other implant at a bifurcation. If by way of illustration a preferred embodiment of the inven- 
the vessel is diseased at the bifurcation, tiie stent, must be tion. Such embodiment does not necessarily rqxesent the 
placed in a vessel teanch and over the diseased region "> full scope of the invention, however, and reference is made 
without intruding into the other vessel branch. Very fre- therefore to the claims herein for interpreting the scope of 
quently (he disease extends from the trunk into one or both the invention. 

of the vessel brandies. As many as three sqwrate stents may ,^„„^™„^vt ^.r, ^„ . « r,^-,^^ 

be placed at die bifurcation, one in eacfc branch and one in BRIEF DESOUFTION OF THE DRAWINGS 

the trunk. The separate insertion and accurate jdacemeot of pjQ i ii a pictorial view of a catheter system which 

each stent is both time consuming, and in some cases, very employs the present invention to delivery endovascular 

difScult to do. devices to bifurcated vasculature; 

SUMMARY OF THE SUMMARY ^ is a view in cross section of the distal end of the 

20 catheter system of FIG. 1 before deployment in file separate 

The present invention is an endovascular cattteter which taanches of a bifurcated vessel; 

deUvers endovascular devices to bifurcated, dividing, or FIG. 3 is a view in cross section of the distal end of the 

branching vessels. Uok particularly, the invention is a ^^^^ pjg , showing the bifurcated catheter 

catheter whidi is bifurcated at its distal end sudi that the ^gpi^y^ ^ separate vessel branches; 

catheter may be guided to bifurcated vasculatuie and each ^. , . j- . , j_tj. .u^ 

hranchofiJbifur^endmaythenbeguidedintoseparate » ™ ^-f ^i^lf ^^^^ 

vessel branches. Devices sudh as balloons, stents?Ttent °^ ^ 'l^'venng dilation balloons to the bdur- 

grafts, or implants may be carried on the distal ends of die catca vessel, 

Mtheter. Separate endovascular devices may be carried on FIG. 5 is a pictorial view of the distal end <rf a second 

eifiier,cr both of die bifurcated catheter ends and placed in embodiment of the catheter system of FIG. 1 deUvoing two 

tiie vessel teanchcs. In the alternative, a device may be stente to the bifurcated vessel; 

carried on die cadietei' fts accurate placement in the vessel FIG. 6 is a view in cross section of die distal end of 

trunk. The bifurcated calh^ ends are guided into each anodier embodiment of the catheter system of FIG. 1 for 

vessel branch until the endovascular devices are in place, or delivering an integral stent to bifurcated vasculature; 

the "crotch" of die catiietet makes contact witfi the junction fig. 7 is apictotial view of the bifurcated catheter of FIG. 

of die two vessel branches and does not permit die catheter 5 before deployment of the stents; 

to advance any further into the vesseL Once mounted on pjQ g is apictorial view of die bifurcated cadieter of HG. 

each arm of flie bifurcated caflieter, precise alignment <rf the 5 after one stent is deployed; 

endovascular device with respect to the diseased vessel can ^, j , ,,• rt. . j 

thus be achieved. THe en<^cular device(s) may be ^ nG.9UaWewin<xc«s-s«lionrfthebifurcatedcathetff 

deployed with assurance that they are accurately placed witti ™. 5 after one stent is deployed; 

rewect to the vessel juncture. FIG. 10 is a pictorial view of die bifurcated cadirta of 

An object of die invention is to reduce die difficulty and 5 after bodi stents are deployed; 

time required to place devices at bifurcated vessels by FIG. 11 is a view in cross-section of the bifurcated 

deploying them accurately. The caflietcr need only be 45 ca*^ of FIG. 5 after bodi stents are deployed; and 

inserted and guided to die diseased vessel once during the FIG. 12 is a partial view in cross section of die distal end 

procedure. When the bifurcation is reached, each catfa^er of an ahemative embodiment of the catheter system of FIG. 

branch is sepaiately advanced and guided into each vessel 1. 

branch ov«x die jHcviously placed guide wire and aU die np<!miTmON flF THF PHFFRHRFD 

endovascular devices are carried into die proper position for jq ^^^^^Lriniv^Jr^^^ 

deployment The endovascular devices may be deployed EMBOtWMmi 

togedier or in sequence. Referring particularly to FIG. 1. a first preferred embodi- 

Another object of die invention is to reduce the risk of ment of the invention deploys balloons in the branches at a 

damage to vessels. The placement of the guide wires into vessel bifurcation. The endovascular catheter system 

each brandling vessel enables die bifurcated catheter to be ss iodudes a flexible, i^astic catheter shaft 16 having a length 

moved into each vessel, simultaneously, easily and fadlely. suitable for teaching die diseased vasculature from the 

Thus, the tnnches may be dilated easier, quicker, widi less selected percutaneous vessel entry point At its proximal end 

trauma, and widi a substantial reduction in die risk of the cadieto' shaft 10 connects to a fixture 12 that defines an 

dissection, espedally with the delivery of a stent inlet to the intericv of die catheter shaft 10 and connects that 

Yet anodier object of die Invention Is to enable integral. «o inlet through a mbe 14 to a valve 16. The fixture 12 also 

Wflircated o» branched endovascular devices to be deployed. provides two openings which enable two guldewire shafts 

An endovascular device can be ibaped and sized to fit die 18 and 20 to exit from die proximal end of die caflteter shaft 

entire bifurcated or branched vasculature, <x any pcartion 10. 

flio-eof. The two branches of die endovascular device are The distal end of die catheter shaft 10 divides to form a 

carried by die respective bifurcated catheter ends into die 65 bifurcated catheter indicated generally at 22. Two catheter 

respective vessd branches. The body of the device encirdcs branches 24 and 26 are thus fanned at die distal end <rf die 

die distal end of the catheter jsior to its bifurcation, and die cadietcr system and the guide wire shafts 18 and 20 extend 
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into the respective catheter branches 24 and 26. Guide wires 
28 and 30 extend through lumens famed In the respective 
guide wire shafts 18 and 20 and terminate at their p'oxlmal 
ends with grips 32 and 34 which enable Qxem to be manipu- 
lated. Tapered ends 36 and 38 are attached to the distal ends . 
of the respective guide wires 28 and 30 to enable them to be 
manipulated and extended through vessels by maneuvering 
Qie respective giq>$ 32 and 34 at their proximal ends. 

As shown best in FIG. 2. the bifurcated catheter 22 
enables one guide wire shaft 18 to be guided through a 
vessel trunk 39 into one vessel branch 40. and the other 
guide wire shaft 20 to be sq>arately guided into another 
vessel branch 42. As shown in FIG. 3, the bifurcated catheter 
22 is positioned with the catheter branches 24 and 26 in the 
respective vessel branches 40 and 42. The crotch 44 of the 
bifurcated catheter 22 engages the bifurcated vessel wall and 
serves as a means for precisely aligning fiie catheter 22 
within the vessel. 

Referring particularly to FIGS. 2-4, dilation balloons 48 
and 50 are mounted on the respective catheter tranches 24 
and 26. The length, diameter and precise location of each 
balloon 48 and 50 are selected for the particular diseased 
vessel being treated. In ttie embodiment shown die stenotic 
region extends around the juncture of the two vessel 
brandies 40 and 42 and the balloons 48 and 50 arc posi- 
tioned to "kiss" when they are inflated as shown in FIG. 4. 

The balloons 48 and SO are inflated by injecting fluid into 
them through the valve 16 as shown in FIG. 1. The fluid 
passes through the interior of ttie catheter shaft 10 which 
serves as an inflation lumen and flows into flie interior of 
each catheter Isanch 24 and 26. Openings 52 are foimed in 
each catheter branch 24 and 26 beneath the balloons 48 and 
50, and the fluid passes through these openings 52 to inflate 
the balloons as depicted in FIG. 4. As is well known in the 
art the pressure of the inflation fluid is precisely controlled 
to e]q>and the vessel lumen in the desired manner. 

It should be ^)parent to those skilled in the ait that the 
bifurcated catheter system enables many different angio- 
|dasty procedures to be performed at or near bifurcated 
vessels. If the stenosis is in one vessel branch, a single 
balloon may be mounted on the corresponding catheter 
branch and inflated when the bifurcated catheter 22 is 
properly positioned. In this case foe engagement of the 
crotdi 44 of the catheter serves as a means for precisely 
aligning the balloon with respect to the vessel bifurcation. 
Also, if the stenosis extends into the vessel trunk 39, a 
sqMrate balloon may be mounted to the catheter shaft 10, 
proximal its bifurcation. And finally, if both vessel branches 
40 and 42 and the vessel tnink 39 are diseased, a single 
Y-shaped balloon (not shown) may be mounted to die 
bifurcated catheter 22 and inflated to dilate the vessel lumen 
duougbout the vessel bifurcation. 

It should be apparent to those skilled in the art that the 
catheter shaft 10 may contain as many lumens as are 
necessary to inflate the balloons canied at the distal end cS 
the catheter systent. In the prefened embodiment described 
above a single inflation lumen is provided and the balloons 
are deployed simultaneously by increasing the fluid pressure 
in this lumen. If simultaneous inflatioo is not desired as 
shown in ttie embodiment of FIG. 1. sc^iarate inflation 
lumens can be foimed in the catheter shaft 10 for each 
balloon. For exanqde. as shown in FIG. 12, the interior of 
the catheter shaft 10 may be divided into two separate 
lumens 94 and 96 l>y a wall 98 which divides its cylindrical 
volume into two separate paits. This wall 98 tmninates at 
the crotch 44 of the catheter bifurcation. 
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A second embodiment of the invention fa depdoyment of 
stents at bifurcated vessels is shown in FIG. S. In bis 
enibodiment the catheter shaA 10 is foimed by two coaxial 
sleeves 60 and 62 which extend from the proximal end of the 
catheter system to its distal end. The sleeves 60 and 62 
bifurcate at the distal end of the catheter, widi one sleeve 
being guided into one vessel branch 40 and the otfaa sleeve 
62 being guided into vessel brancfa 42. Two guide wire shafts 
18 and 20 extend through the sleeves 60 and 62. and at flie 
bifurcation, the guide wire shaft 18 extends into the catheter 
branch fonned by sleeve 60 and the guide wire shaft 20 
extends into the catheter brancfa fanned by sleeve 62. A 
se]f-e:qianding stent 64 is mounted to tlie guide wire shaft 18 
in one catheter branch and a setf-expanding stent 66 is 
mounted to tfie guide wire shaft 20 in the other catheter 
branch. The stents 64 and 66 are designed such that when the 
sunounding sleeves 60 and 62 are withdrawn, the stents 
expand radially outward to engage the surrounding vessel 
wall and dilate the vessel lumen. As is wcU known in the art 
the catheter system is then withdrawn to leave flie stents in 
place where they continue to produce a radially outward 
force on the vessel to hold the stent in place and keep the 
vessel lumen open. 

As with the first embodiiiient of the invention, the second 
embodiment in FIG. S is inserted and guided into position 
using guide wires 28 and 30 in the respective guide wire 
shafts 18 and 20. After the guide wires 28 and 30 are placed 
in each vessel Inandi 40 and 42, die cath^er is advanced 
along them and the sleeves 60 and 62 are guided into (he 
req)ective vessel Inandies 40 and 4Z The caflieter system is 
properly placed when the crotch 68 of the bifurcated catheter 
engages the bifurcated vessel waU. 

The sleeves 60 and 62 each have a longitudinal cut 70 
which extends from their distal ends to (he crotch 68. It is 
these longitudinal cuts 70 which define where the catheter 
bifurcates, since the inner sleeve 62 exits through the 
longitudinal cut 70 in the outer sleeve 60 to follow a separate 
path into the vessel branch 42 as shown in FIG. 7. These 
same longitudinal cuts 70 enable the sleeves 60 and 62 to be 
separately withdrawn to deploy the stents 64 and 66 as will 
now be described. 

Refening particularly to FIGS. 8-11, flie stents 64 and 66 
are deployed in a three step process. As shown in FIGS. 8 
and 9, the outer sleeve 60 is first withdrawn as indicated by 
arrow 84. As the sleeve 60 is withdrawn, the stent 64 
expands radially outward against die vessel walls 40. The 
longitudinal slot 70 in the sleeve 60 enables it to open as it 
slides over the diverging inner sleeve 62, but it is molded to 
rcdose and assume its circular cylindrical shape after it is 
withdrawn from the catheter bifurcation. 

As shown best in FIGS. 10 and 11, the inna sleeve 62 is 
then withdrawn as indicated by arrow 86. The stent 66 
expands radially outward against the vessel wall 42 as it is 
released, and it remains in place to provide a supporting 
inlSrastnicturc which keq>s the vessel lumen dilated. The 
final step is to withdraw the guide wire shafts 18 and 20 and 
the guide wires 28 and 30. 

Hie stents 64 and 66 arc substantially separate structures 
and they may be mounted to the guide wire shafts 18 and 20 
such that they are deployed ova- the diseased section when 
the cadietcr crotch 80 engages the vessel bifurcation. In die 
embodiment shown in FIG, 5, the stents 64 and 66 arc 
fastened together at die crotch 80 to ensure that the stenosis 
90 is completely covered at die vessel bifurcation when die 
stents are deployed as shown in FIG. 11. 

As shown in FIG. 6, the second embodiment of die 
invention may also be used to d^loy an integral. Y-shq>ed 
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stent 72. This stent 72 has a tiunk portioo 74 which sur- 
rounds both guide wire shafts IS and 20 and two integrally 
woven branch p<Mtions 76 and 78. The branch portion 76 is 
supported by (he guide wire shaft 18 and follows it into the 
vessel brandi 40, and the branch paction 78 is suppatted by 3 
the guide wire shaft 20 and follows it into the vessel branch 
42. The crotch 80 of the integral stent 72 engages (he 
bifurcated vessel wall, and it is deployed by withdrawing the 
sleeves 60 and 62 as described above. ^KWsdrawal of sleeve 
60 dqiloys the stent branch 76 that expands radially outward lo 
to engage the wall of vessel branch 40, Withdrawal of sleeve 
62 first deploys the stent \xandi 78 in the vessel branch 42. 
and its further withdrawal deploys the stent tnink 74 in the 
vessel trunk 39, 

It should be parent to those skilled in the art that the 
bifurcated catheter of the present invention may be used to 
[secisely dq)loy many types of cndovascular devices in 
vessels. The bifurcated catheto- enables devices to be easily 
deployed in the vessel trunk, in either of its btanches, or in 
any combination thereof. In addition, the crotch of the 20 
biftircated cath^ serves as a means to accurately position 
the cndovascular devices with respect to the Wuication in 
the vesseL 

I claim: 

1. An cndovascular catheter system ^tliicfa conqnises: 2S 
a shaft famed from a flexible material suitable for 

insertion into a Mood vessel or othersimiliar conduit; 
a bifurcated shaft formed on a distal end of said shaft and 

having two branches that may be guided into sqiarate 

vessels; 

a first lumen extending through die shaft ftom a proximal 

end thereof to its distal end and through one of said 

bifurcated shaft branches; 
a second lumen extending dirougb the shaft from its 3S 

proximal end to its distal end and through the other one 

of said lafurcated shaft branches; 
a first guide wire insoted ttux»gh the first lumen fcff 

guiding said one of the bifurcated shaft branches into 

one vessel branch; * 
a second guide wire inserted through the second lumen for 

guiding said oflier one ai the biforcated shaft branches 

into another vessel branch; 
an cndovascular device mounted on one of said bifurcated 

shaft brandies; and 
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means for dq>loying said cndovascular device. 

2. The cndovascular catheter as recited in daim 1 in which 
the cndovascular device is a balloon, and the means for 
deploying it includes a third lumen whidi extends through 
the shaft and into said bifurcated shaft branch to which the 
balloon is mounted. 

3. The cndovascular catheter as recited in claim 2 which 
Indudes a second balloon nxiunted to the other of said 
bifurcated shaft branches and a fourth lumen extends 
through the shaft and into the other of said bifurcated shaft 
hrancfaes to control the d^loymeot of the second balloon, 

4. The cndovascular catfieter as redted in claim 3 which 
indudes a third balloon mounted to die shaft adjacent the 
bifurcated shaft brandies, and means for deploying the third 
balloon. 

5. The cndovascular catheter as recited in daim 1 in wliich 
the cndovascular device is a self-expanding stent, and the 
means fot deploying it indudes a sleeve that surrounds the 
stent and extendis through said shaft to its proximal end. 

6. The cndovascular cadi^ as recited in claim 5 which 
indudes a second stent mounted to the other of said bifur- 
cated shaft branches and a second sleeve that surrounds the 
second stent and extends through the shaft to its proximal 
end. 

7. The endovascular cath^er as recited in daim 5 in which 
the sleeve has a longiudinal cut dierein whidi enables the 
sleeve to be withdrawn ftom the bifurcated shaft braodi to 
de{doy the stent 

8. The endovascular catheter as icdlcd in daim 5 in which 
the two sleeves each have a longitudinal cut therein which 
enables bem to be withdrawn from die bifurcated shaft 
branches to dejioy their respective stents. 

9. The endovasoilar ca&eter as redted in daim 6 in which 
the two stents are fastened togedier. 

10. The endovascular cadietcr as recited in daim 6 in 
which a third stent surrounds the shaft adjacent the two 
branches and one of said sleeves suuounds the third stent 

11. The endovascular cathcta as redted in claim 10 in 
which die three stents are fastened together to fotm a single 
endovascular device. 

12. The endovascular cadieter as redted in daim 1 in 
which the endovascular device is a stent with a thermal 
memory that causes it to deploy by expanding. 

* * » • » 
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